of Carroll with some eight, nine, or more broad dimensions but does not include higher order g, as Horn argued there was insufficient construct validity evidence for singular g. Cattell-HornCarroll (CHC) theory is an approach in which the work of Cattell and Horn was merged with that of Carroll (Evans, Floyd, McGrew, & Leforgee, 2002; Flanagan, 2000; McGrew, 2005) , but this seems an odd combination, given that Carroll provided evidence for higher order g while Horn argued that a singular g did not exist and was a statistical artifact.
While the WAIS-IV implies CHC constructs, the four-factor WAIS-IV structure does not comport exactly with CHC theory. The WAIS-IV structure appears to have CHC consistency with the VCI subtests measuring crystallized ability (Gc), WMI subtests measuring short-term memory (Gsm), and PSI subtests measuring processing speed (Gs). The PRI subtests are divided into two CHC factors where Block Design, Visual Puzzles, and Picture Completion measure visual processing (Gv) and Matrix Reasoning and Figure Weights measure fluid reasoning (Gf). Because there are no quantitative reasoning subtests to combine with the WAIS-IV Arithmetic subtest, it often has variance split between the Gsm and some other dimension. Benson, Hulac, and Kranzler (2010) provided an independent examination of the WAIS-IV structure and tested various alternative CHC models to the hierarchical model presented in the WAIS-IV Technical and Interpretive Manual (Wechsler, 2008b ) using all 15 subtests. Weiss, Keith, Zhu, and Chen (in press ) also examined the WAIS-IV structure from a CHC perspective and noted a good fit to the standardization data and invariance for normative and clinical samples. While Benson et al. argued that the CHC alternative was superior and provided formulae for calculating CHC composites, Weiss et al. showed both the Wechsler four-factor model or the CHC five-factor model fit well and provided alternate interpretations (for a commentary, see Canivez & Kush, in press ). Absent from both Benson et al.'s and Weiss et al.'s examinations was a bifactor (Holzinger & Swineford, 1937) , nested factor (Gustafsson & Balke, 1993) , or direct hierarchical (Gignac, 2008) model for comparison, where the higher order g factor has direct paths and influence on subtests rather than paths indirectly influencing subtests through the firstorder factors, implying full mediation of g through the first-order factors. Also, there was no presentation of apportioned subtest variance to the higher order g factor, first-order CHC factors, and that which was unique. Little was said about interpretation of the higher order g factor. Finally, the standardized path coefficient of .99 between the second-order g factor and Gf indicates, like other studies of CHC explanations of Wechsler scales, that Gf is indistinguishable from g and thus problematic. This could, however, be an artifact from structural equation modeling (SEM) methods (Golay, Reverte, Rossier, Favez, & Lecerf, 2012) . A related study by Ward, Bergman, and Hebert (2012) found that the four-factor model with three orthogonal minor factors (viz., Spatial Visualization, Quantitative Reasoning, and Digit-Letter Memory Span) was the best fitting model and most theoretically defensible, but their proposed CHC solution was incomplete due to a lack of inclusion of higher order g.
Interpretation of the four WAIS-IV factor index scores "is recommended as the primary level of clinical interpretation, especially in cases with considerable variability across the index and or subtest scores" (Wechsler, 2008b, p. 127 ). This recommendation was challenged by two empirical studies of the WAIS-IV standardization sample data (Canivez & Watkins, 2010a , 2010b . In both studies, researchers examined the apportioned WAIS-IV subtest variance to the higher order g factor and to the four lower order factors with the Schmid and Leiman (1957) orthogonalization procedure used as Carroll (1993 Carroll ( , 1995 Carroll ( , 1997 Carroll ( , 2003 and others (Carretta & Ree, 2001; Gustafsson & Snow, 1997; McClain, 1996; Ree, Carretta, & Green, 2003; Thompson, 2004) recommended. Whether examining 10-, 15-, or 12-subtest configurations with the total standardization sample or the 16-to 19-year-old adolescent subsample, the second-order g factor accounted for the largest portions of total and common variance while the four first-order factors accounted for considerably smaller portions of total and common variance, and it was concluded that primary interpretation should reside with the FSIQ. However, compared with the WISC-IV, the four WAIS-IV first-order factors accounted for somewhat larger portions of common and total variance. Whether that additional first-order factor variance is meaningful cannot be determined from examination of the internal structure.
While interesting and important, examinations of the internal structure of tests using exploratory factor analysis or confirmatory factor analysis are insufficient as they cannot fully answer questions of validity or diagnostic utility or efficiency (Canivez, Konold, Collins, & Wilson, 2009; Carroll, 1997; Kline, 1994; Lubinski & Dawis, 1992) . The factor structure of any measure must be further examined with relations to external criteria to see how well they perform. For intelligence tests, one important external criterion is academic achievement.
Predicting academic achievement is a primary use of intelligence tests, and some have suggested that predicting student achievement is the most important application of intelligence tests (Brown, Reynolds, & Whitaker, 1999; Weiss & Prifitera, 1995) . Since the creation of the first Binet-Simon Scale of Intelligence (Binet & Simon, 1904) , prediction of school performance (academic achievement) has been a primary use of intelligence tests. Research has consistently shown that intelligence tests account for meaningful levels of academic achievement variance (Brody, 2002; Carroll, 1993; Gottfredson, 1997 Gottfredson, , 2008 Jensen, 1998; Lubinski, 2000; Lubinski & Humphreys, 1997; Naglieri & Bornstein, 2003) , and average IQ-achievement correlations are near .55 across age groups (Brody, 2002; Neisser et al., 1996) . Approximately 85%-90% of predictable criterion variable variance is accounted for by a single general IQ score (Thorndike, 1986) , and among the best normed intelligence and achievement tests, it is quite common to observe concurrent FSIQ-composite achievement correlations near .70 (Elliott, 2007; Glutting et al., 2000; Kaufman & Kaufman, 1993 , 2004 Naglieri & Das, 1997b; NCS Pearson, 2009; Reynolds & Kamphaus, 2003; Roid, 2003; Wechsler, 2003 Wechsler, , 2008b Wechsler & Naglieri, 2006; Woodcock, McGrew, & Mather, 2001) .
Perhaps due to the relative newness of the WAIS-IV, published peer-reviewed studies of the relationships between WAIS-IV scores and measures of academic achievement have not yet appeared. However, the WAIS-IV Technical and Interpretive Manual (Wechsler, 2008b) presented results from a study where a sample of 93 adolescents (age range 16 -19 years) were administered the WAIS-IV and Wechsler Individual Achievement TestSecond Edition (WIAT-II; Psychological Corporation, 2001) during the WAIS-IV standardization. Zero-order Pearson correlations between the WAIS-IV and WIAT-II scores were strong, ranging from the .50s to .70s for the FSIQ and factor index scores. The Wechsler Individual Achievement Test-Third Edition Technical Manual (WIAT-III; NCS Pearson, 2009b) presented results from a study where 59 adolescents (age range 16 -19-years) were administered the WAIS-IV and WIAT-III during the WIAT-III standardization. As with the WAIS-IV and WIAT-II, zero-order Pearson correlations for the WAIS-IV and WIAT-III were generally strong and ranged from the .50s to the .70s for the FSIQ and factor index (VCI and PRI) scores. WAIS-IV WMI and PSI relationships with WIAT-III scores, however, were not presented.
Interpretation of WAIS-IV scores, as with the scores of other intelligence tests, generally begins at the highest level (FSIQ) and moves to lower levels of the test (factor indexes, index comparisons, subtests, subtest comparisons; Kamphaus, Winsor, Rowe, & Kim, 2005) . While the WAIS-IV Technical and Interpretive Manual emphasized the factor index scores as the primary level of interpretation, these scores and comparisons must each be supported by sufficient reliability and validity evidence (American Educational Research Association, American Psychological Association, and the National Council on Measurement in Education, 1999) .
The extent to which variance within WAIS-IV subtests is primarily second-order (FSIQ), first-order (factor index scores), or specific to the subtest is not readily apparent, and this information was not included in the WAIS-IV Technical and Interpretive Manual. Because subtests include variance attributed to the higher order g factor, first-order factors, specificity, and error, Carroll (1995) insisted on inspection of variance partitions within intelligence tests to understand how subtest variance is apportioned to the second-order and first-order dimensions. Subtest performance on cognitive ability measures reflects combinations of both firstorder and second-order factors, which is why Carroll argued that the Schmid and Leiman (1957) procedure be used to first extract variance from the higher order factor to residualize the lower order factors, leaving them orthogonal to the higher order factor, to facilitate interpretation. Numerous studies of intelligence tests have consistently shown that the greatest portions of total and common variance are apportioned to the second-order dimension, which is represented by the Full Scale score, and much smaller portions of total and common variance is apportioned to the first-order dimensions, represented by the respective factor scores. This has been documented for the WISC-IV (Bodin, Pardini, Burns, & Stevens, 2009; Watkins, 2006; Watkins, Wilson, Kotz, Carbone, & Babula, 2006) , French WISC-IV (Golay et al., 2012) , SB-5 (Canivez, 2008) , WASI and WRIT (Canivez et al., 2009) , RIAS (Dombrowski, Watkins, & Brogan, 2009; Nelson & Canivez, 2012; Nelson, Canivez, Lindstrom, & Hatt, 2007) , Cognitive Assessment System (CAS; Canivez, 2011; Naglieri & Das, 1997a) , French WAIS-III (Golay & Lecerf, 2011) , and WAIS-IV (Canivez & Watkins, 2010a , 2010b . The implication of these findings is that the overall, omnibus, Full Scale score should retain primary interpretive weight rather than the first-order factor-based scores. The viability of the first-order factor scores following consideration of the Full Scale score must be further evaluated with methods that compare the various intelligence test scores (viz., FSIQ and factor index scores) with external criteria (i.e., predictive validity, incremental validity, and diagnostic utility or efficiency).
Considering external validity investigations, such as predictive validity and incremental validity of lower order scores beyond that of higher order scores (Haynes & Lench, 2003; Hunsley, 2003; Hunsley & Meyer, 2003) , is important when one is interpreting intelligence tests across multiple levels and scores. Incremental validity relates to the "extent to which a measure adds to the prediction of a criterion beyond what can be predicted with other data" (Hunsley, 2003, p. 443) . With this approach, the relative importance of WAIS-IV factor index scores versus the global FSIQ may be assessed. Hunsley and Meyer (2003) suggested that incremental validity is simple and straightforward; however, application to intelligence tests is complicated by their hierarchical nature and the fact that clinicians may be simultaneously interpreting scores at three different levels (i.e., Full Scale scores, factor scores, and subtest scores). Interpreting scores at all levels of the test ignores the fact illustrated previously that some reliable subtest variance is apportioned to the higher order g factor, some to the first-order factors, and some remains unique to the subtest (viz., specificity and error). Thus, interpreting all scores results in interpretive redundancy because for individual scores, such variance cannot be disaggregated.
For assessment of the incremental validity in intelligence tests, hierarchical multiple regression analysis is a well-established statistical procedure (e.g., Canivez, 2012; Freberg, Vandiver, Watkins, & Canivez, 2008; Glutting et al., 2006; Glutting, Youngstrom, Ward, Ward, & Hale, 1997; Kahana, Youngstrom, & Glutting, 2002; Nelson & Canivez, 2012; Ryan, Kreiner, & Burton, 2002; Watkins, Glutting, & Lei, 2007; Youngstrom et al., 1999) and "is probably the most common analytic strategy for quantifying the incremental contributions of specific methods, items, or measures to existing assessments" (McFall, 2005, p. 320) . Entering the FSIQ in the first block and entering all firstorder factor scores in the second block when predicting academic achievement test performance provides an examination of the additional achievement variance accounted for by the first-order factor scores after accounting for that predicted by the FSIQ.
Incremental validity of first-order factor scores over and above second-order Full Scale scores in predicting academic achievement in a variety of contexts has indicated that most of the reliable achievement variance is accounted for by Full Scale intelligence test scores and little additional prediction is provided by first-order factor scores (Canivez, 2012; Freberg et al., 2008; Glutting et al., 1997 Glutting et al., , 2006 Kahana et al., 2002; Nelson & Canivez, 2012; Ryan et al., 2002; Watkins et al., 2007; Youngstrom et al., 1999) . It may be that these limited portions of achievement test score variance accounted for by first-order factor scores is related to the generally smaller portions of subtest variance apportioned to the first-order factor scores identified through hierarchical exploratory factor analyses.
Presently, there are no examinations of the incremental validity of the WAIS-IV factor index scores, and such examination is necessary to help determine interpretive weight and decision making of the factor index scores beyond the FSIQ (Sechrest, 1963) . Because somewhat greater portions of subtest variance were observed in the first-order WAIS-IV factors (Canivez & Watkins, 2010a , 2010b , it is possible that greater incremental validity may be observed in the WAIS-IV factor index scores than was observed in the WISC-IV (Glutting et al., 2006) . For proper assessment of the incremental predictive validity of WAIS-IV factor index scores, hierarchical multiple regression analyses must be conducted to first account for achievement test score variance (WIAT-II and WIAT-III) predicted by the WAIS-IV FSIQ and then to account for additional proportions of achievement variance predicted by the WAIS-IV factor index scores. If primary interpretation of the four factor index scores is to be followed, then the four factor index scores must demonstrate meaningful incremental validity beyond the FSIQ. Table 1 presents demographic characteristics of both the WAIS-IV and WIAT-II (N ϭ 93) and the WAIS-IV and WIAT-III (N ϭ 59) samples. The WAIS-IV and WIAT-II sample (Wechsler, 2008b) included 16-to 19-year-old high school students while the WAIS-IV and WIAT-III sample (NCS Pearson, 2009b) included 16-to 17-year-old students. Both samples matched closely the demographic characteristics of the respective population estimates from the U.S. census across major variables of race/ethnicity, parental education level/socioeconomic status, and geographic region.
Method Participants

Instruments
Wechsler Adult Intelligence Scale-Fourth Edition. The Wechsler Adult Intelligence Scale-Fourth Edition (WAIS-IV; Wechsler, 2008a ) is an individual test of general intelligence for ages 16 -90 years, originating with the 1939 Wechsler-Bellevue Intelligence Scale (Wechsler, 1939b) . Consistent with Wechsler's definition of intelligence (i.e., "global capacity"; Wechsler, 1939a, p. 229 ) and all versions of his tests, the WAIS-IV measures general intelligence through the administration of numerous subtests, each of which is an indicator and estimate of intelligence. The WAIS-IV has 10 core subtests that are used to produce the FSIQ. The Verbal Comprehension Index (VCI) and Perceptual Reasoning Index (PRI) are each composed of three subtests while the Working Memory Index (WMI) and Processing Speed Index (PSI) are each composed of two subtests. Supplemental subtests are provided as substitutes for core subtests when necessary (one each for the VC, WM, and PS scales and two for the PR scale); however, three of the supplemental subtests (Figure Weights, Letter-Number Sequencing, and Cancellation) are not available for 70-to 90-year-olds. Average internal consistency estimates ranged from .78 to .94 for subtests and from .90 to .96 for factor index scores; the average internal consistency estimate was .98 for the FSIQ. Various validity estimates are also presented in the Technical and Interpretive Manual (Wechsler, 2008b) , and reviews are available (Canivez, 2010; Schraw, 2010) .
Wechsler Individual Achievement Test-Second Edition. The Wechsler Individual Achievement Test-Second Edition (WIAT-II; Psychological Corporation, 2002a) is an individually administered achievement test used for diagnostic purposes and measures a variety of skills in reading, mathematics, writing, listening, and speaking. It includes nine subtests and five composite scores and is a major revision of the original version. The WIAT-II was standardized on students from preschool through Grade 16 and on a representative sample of the U.S. population stratified on major variables such as age, grade, sex, race/ethnicity, parental education level, and geographic location. Extensive information regarding psychometric features (reliability, validity, norms) is presented in the Examiner's Manual (Psychological Corporation, 2002b 
Procedure
According to the WAIS-IV Technical and Interpretive Manual (Wechsler, 2008b) , the 93 participants in the WAIS-IV and WIAT-II data set were 16-to 19-year-old high school students, and most (n not reported) were administered the WAIS-IV first. The mean test interval between WAIS-IV and WIAT-II was 11 days, with a range of 0 -60 days. According to the WIAT-III Technical Manual (NCS Pearson, 2009b) , the 59 participants who were administered the WAIS-IV and WIAT-III were 16-to 17-year-old students, and all were first administered the WIAT-III, with the WAIS-IV administered from 1 to 53 days later.
Data Analyses
Hierarchical multiple regression analyses were conducted to assess proportions of WIAT-II and WIAT-III achievement subtest and composite scores variance accounted for by the observed WAIS-IV FSIQ and factor index scores. The WAIS-IV FSIQ was singularly entered into the first block, and the four WAIS-IV factor index scores were jointly entered into the second block via The change in WIAT-II and WIAT-III achievement variance provided by the four WAIS-IV factor index scores in the second block provided an estimate of the incremental prediction beyond the WAIS-IV FSIQ from the first block. As noted by Glutting et al. (2006) , multiple regression analyses are appropriate due to the predictive focus of the study (Pedhazur, 1997 
Results
WAIS-IV/WIAT-II Sample (N ‫؍‬ 93)
WIAT-II subtests. Table 2 presents results from hierarchical multiple regression analyses for WIAT-II subtest scores. The WAIS-IV FSIQ accounted for statistically significant (p Ͻ .001) portions of each of the WIAT-II subtest scores ranging from 18% (Pseudoword Decoding) to 63.5% (Math Reasoning). These portions of WIAT-II achievement variance predicted from the FSIQ represented large effect sizes.
Also illustrated in Table 2 are R 2 increases (reported in percentages) provided by the combined and unique effects of WAIS-IV factor index scores in predicting each of the nine WIAT-II subtests after achievement variance due to the FSIQ was accounted for. Statistically significant (p Ͻ .05) portions of WIAT-II subtest variance was incrementally accounted for by the combined WAIS-IV factor index scores for all subtests except Spelling and Written Expression and ranged from 1.7% (Written Expression) to 12.3% (Listening Comprehension). These increased variance portions represented trivial (R 2 Ͻ .03) to medium effect sizes. The unique contributions of WAIS-IV factor index scores in predicting each of the nine WIAT-II subtests (based on squared part correlations from the predictor entered last in the block entry procedure) were as follows: VCI (0.2% to 1.5%), PRI (0.3% to 1.5%), WMI (0.1% to 2.2%), and PSI (0.2% to 1.7%).
WIAT-II composites. Table 3 presents results from hierarchical multiple regression analyses for the five WIAT-II composite scores. The WAIS-IV FSIQ accounted for statistically significant (p Ͻ .001) portions of each of the WIAT-II composite scores ranging from 42.7% (Written Language Composite) to 76.6% (Total Achievement Composite). These portions of WIAT-II achievement variance predicted from the FSIQ represented large effect sizes. Table 3 also presents the R 2 increases (reported in percentages) provided by the combined and unique effects of WAIS-IV factor index scores in predicting each of the five WIAT-II composite scores after the achievement variance due to the FSIQ was accounted for. Statistically significant (p Ͻ .05) amounts of WIAT-II composite score variance was incrementally accounted for by the combined WAIS-IV factor index scores for all composites except the Written Language Composite and ranged from 1.4% (Written Language Composite) to 9.9% (Reading Composite). These increased variance amounts represented trivial (R 2 Ͻ .03) to small effect sizes. The unique contributions of WAIS-IV factor index scores in predicting each of the five WIAT-II composites (based on squared part correlations from the predictor entered last in the block entry procedure) were as follows: VCI (0%-1.4%), PRI (0%-1.1%), WMI (0%-2.0%), and PSI (0%-1.1%).
WAIS-IV/WIAT-III Sample (N ‫؍‬ 59)
WIAT-III subtests. Table 4 presents results from hierarchical multiple regression analyses for the 17 WIAT-III subtest scores. The WAIS-IV FSIQ accounted for statistically significant (p Ͻ .05) portions of each of the WIAT-III subtest scores ranging from 8.3% (Oral Reading Accuracy) to 59.8% (Oral Expression). These portions of WIAT-III achievement variance predicted from the FSIQ represented medium to large effect sizes for all subtests except Oral Reading Accuracy, which had a small effect size.
Also presented in Table 2 are R 2 increases (reported in percentages) provided by the combined and unique effects of WAIS-IV factor index scores in predicting each of the 17 WIAT-III subtests after achievement variance due to the FSIQ was accounted for. Statistically significant (p Ͻ .05) portions of WIAT-III subtest variance incrementally accounted for by the combined WAIS-IV factor index scores were observed for only the Spelling and Listening Comprehension subtests. However, increases in WIAT-III subtest prediction ranged from 2.4% (Essay Composition: Grammar and Mechanics) to 13.7% (Oral Reading Accuracy), and the small sample size likely reduced power and affected statistical significance. These increased variance portions represented trivial (R 2 Ͻ .03) to medium effect sizes. The unique contributions of WAIS-IV factor index scores in predicting each of the 17 WIAT-III subtests (based on squared part correlations from the predictor entered last in the block entry procedure) were as follows: VCI (0%-3.5%), PRI (0%-4.0%), WMI (0%-5.6%), and PSI (0%-3.9%).
WIAT-III composites. Table 5 presents results from hierarchical multiple regression analyses for the eight WIAT-III Composite scores. The WAIS-IV FSIQ accounted for statistically significant (p Ͻ .001) portions of each of the WIAT-III composite scores ranging from 25.9% (Basic Reading Composite) to 62.8% (Total Achievement Composite). These portions of WIAT-III achievement variance predicted from the FSIQ represented large effect sizes for all but the Basic Reading Composite, which had a medium effect size. Table 5 also presents R 2 increases (reported in percentages) provided by the combined and unique effects of WAIS-IV factor index scores in predicting each of the eight WIAT-III composite scores after the achievement variance due to the FSIQ was accounted for. Statistically significant (p Ͻ .05) portions of WIAT-III subtest variance incrementally accounted for by the combined WAIS-IV factor index scores were observed for only the Written Expression Composite, Oral Language Composite, and Total Achievement Composite scores. However, increases in WIAT-III composite score prediction ranged from 5.1% (Mathematics Composite) to 11.7% (Written Expression Composite), and the small sample size likely reduced power and affected statistical significance. These increased variance portions represented small to medium effect sizes. The unique contributions of WAIS-IV factor index scores in predicting each of the eight WIAT-III subtests (based on squared part correlations from the predictor entered last in the block entry procedure) were as follows: VCI (0%-2.1%), PRI (0%-3.6%), WMI (0%-1.5%), and PSI (0%-2.8%).
Discussion
The present study assessed the incremental validity of WAIS-IV factor index scores in predicting academic achievement beyond that provided by the FSIQ. Hierarchical multiple regression analyses were used to determine the extent to which WAIS-IV factor index scores provided meaningful improvements in prediction of WIAT-II and WIAT-III scores beyond the FSIQ. For the WIAT-II, the WAIS-IV FSIQ provided statistically significant prediction with large effect sizes for all WIAT-II subtests (except Pseudoword Decoding) and all WIAT-II composite Table 2 Percentages Note. scores. This finding is consistent with observations from many different intelligence tests and measures of academic achievement. Statistically significant improvements in prediction of WIAT-II subtests by the combined WAIS-IV factor index scores were observed for all subtests (except Spelling and Written Expression) and all composite scores (except Written Language). Effect sizes ranged from trivial (R 2 Ͻ .03) to medium. These results also are similar to previous findings (Glutting et al., 1997 (Glutting et al., , 2006 Youngstrom et al., 1999) . However, direct comparison with the incremental validity results from Glutting et al. (2006) showed that in the present study, the combined WAIS-IV factor index scores provided increased prediction of the WIAT-II Reading Composite (9.9%) and WIAT-II Mathematics Composite (4.9%) beyond the predictions by the WAIS-IV FSIQ that were much larger than that produced by the combined contributions WISC-IV factor index scores (1.8% for Reading Composite and 0.3% for Mathematics Composite) observed by Glutting et al. Additional direct comparisons are not possible as the Glutting et al. study concentrated solely on the WIAT-II Reading and Mathematics Composite scores. The present results are more similar to larger portions of incremental prediction by the combined firstorder factors (5%-16%) reported by Glutting et al. (1997) using the WISC-III (Wechsler, 1991) to predict WIAT scores in the linking sample. The increased amounts of WIAT-II achievement predicted by WAIS-IV factor index scores are likely related to the increased portions of first-order factor variance reported by Watkins (2010a, 2010b) .
of Incremental Contribution of Observed WAIS-IV Factor Index Scores in Predicting WIAT-II Achievement Subtest Scores
WAIS-IV
WAIS-IV factor index score incremental validity results for the WIAT-III were similar to those for the WIAT-II in the present study as proportions of WIAT-III achievement accounted for by the WAIS-IV FSIQ were large and higher than that accounted for by the combined factor index scores. Generally, WIAT-III subtest and composite score variance predicted by the WAIS-IV FSIQ and factor index scores combined was quite a bit less than that observed with the WIAT-II for comparable subtests. This may be sample specific, and the sample for the WIAT-III was quite small. Thus, firm conclusions should be avoided, and replication with additional and larger samples is needed.
Direct comparisons of WAIS-IV factor index score incremental validity in predicting WIAT-III performance are not possible as there appeared to be no published studies of incremental validity for the WAIS-IV or WIAT-III for comparison. Comparing results from the present study with other studies in the literature is difficult because of differences in the achievement tests used as the criterion for prediction.
The FSIQ accounts for more achievement variance as it benefits from the aggregate across numerous subtests that produces greater true score variance and less error variance (Cronbach, 1951; Gottfredson, 2008; Gustafsson & Undheim, 1996; Lubinski & Dawis, 1992) . Multicollinearity of the FSIQ and factor index scores in multiple regression analyses was observed in the present study as in other investigations (i.e., Glutting et al., 2006) due to the linear combination of subtests to produce factor index scores and the FSIQ. However, this redundancy is precisely the problem practitioners must confront in their predictive (and explanatory) interpretations of both second-order factor (g) and first-order factors in clinical assessments. As noted in the introduction, clinicians interpreting the FSIQ and then interpreting factor index scores are counting variance twice because subtest variance is in part secondorder g, first-order factor, and unique. Such variance cannot be disaggregated for individuals, and thus interpretation of observed FSIQ and factor index scores would result in redundancy. With respect to the use of hierarchical multiple regression analysis to determine improvements in R 2 provided by WAIS-IV factor index scores, such multicollinearity does not invalidate the method and directly answers the question of improved prediction of an external criterion (Dana & Dawes, 2007; Schneider, 2008) . Hale, Fiorello, Kavanagh, Holdnack, and Aloe (2007) pointed out an issue in multiple regression analysis that relates to the order of variable entry as variables entered first capture greater criterion variance than variables entered later. Their suggestion and illustration were entry of first-order factor index scores into Block 1 and the FSIQ into Block 2 and reporting the incremental validity of the FSIQ above and beyond the first-order factors that showed a similar result of little incremental validity of the FSIQ in the second block. This is due to the multicollinearity issue noted previously. While possible to do, this should not be done and was not done in the present study because as Glutting et al. (2006) duly noted, such a procedure would require rejecting the law of parsimony and to "repeal scientific law" (p. 106). Schneider (2008) also rejected this and referred to the reversing of variable entry by Hale et al. (2007) as testing "a nonsensical hypothesis: Does the weighting used to compute the FSIQ predict more variance than the near optimal weighting chosen by regression? Unsurprisingly, the answer is no." (p. 52).
The importance of incremental validity of multilevel intelligence tests is based on an important scientific principle articulated by William of Ockham (alternate spelling: Occam): the law of parsimony states "what can be explained by fewer principles is needlessly explained by more " Jones, 1952, p. 620) . Less complex explanations, rather than more complex explanations, for phenomena are preferred, and in the case of intelligence test interpretation, the Full Scale score, an estimate of g, is the more parsimonious index than the lower level factor or broad ability scores (and subtest scores). For the factor index scores to be relevant in prediction of external criteria, they must demonstrate meaningful predictive validity beyond that provided by the Full Scale score. Application of incremental validity of WAIS-IV factor index scores with samples of disabled youths might provide an interesting contrast to results presented here but to date has not been done.
Due to the predictive nature of the present study and assessment of observed variables (FSIQ and factor index scores), hierarchical multiple regression analyses were used. It might be argued that an alternative means for analysis would be SEM of latent first-and second-order dimensions in explaining achievement variance. While this is an interesting theoretical question (and one that might also be used to examine rival CHC-based first-order factors suggested by Benson et al., 2010, and Weiss et al., in press) , there are a number of problems regarding this approach as it applies to practitioner use of observed scores the tests provide. Oh, Glutting, Watkins, Youngstrom, and McDermott (2004) have noted that latent construct scores used in SEM analyses are not equivalent to the observed standard scores practitioners use and are not provided by tests, and their distributions differ. Use of SEM and explanatory analyses in the present study would also be complicated (ill advised) given the small sample sizes (Lei & Wu, 2007) , particularly those for the WAIS-IV and WIAT-III. The interest in the present study, however, was the incremental prediction provided by observed factor index scores beyond the FSIQ-available scores practitioners actually use. It would be interesting to examine incremental validity of first-order CHC factors suggested by Benson et al. (2010) but not presently possible because the WAIS-IV FSIQ is based only on the 10 core subtests, and a 15-subtest FSIQ is not available. Clinical utility of WAIS-IV factor index scores for individual use is important and also of interest. Incremental validity as examined in the present study pertains to groups and may set limits for clinical utility but does not assess clinical utility. Given the somewhat larger effect sizes for WAIS-IV factor index scores improvement in predicting achievement compared with for the WISC-IV, one might expect better utility. However, clinical utility is a question that must be examined with alternate methods. Clinical utility is concerned with the ability of a test to correctly predict an individual's membership in a clinical group or a response to differential treatment (Meehl, 1959; Mullins-Sweatt & Widiger, 2009; Wiggins, 1988) . Such diagnostic utility or efficiency of WAIS-IV scores is as yet unknown. A number of distinct group differences comparisons are reported in the WAIS-IV Technical and Interpretive Manual (Wechsler, 2008b) , but examination of diagnostic utility/efficiency of WAIS-IV factor index scores for use with these groups has not yet been reported and should be examined. Weiner (2003) noted, however, that even when research on group differences has shown statistically significant differences, it has been rare that such results translated to predictive power for individual use. Given the small portions of unique factor index score prediction of achievement, it is hard to imagine there would be incremental utility to these scores.
Limitations
Results of the present study must be considered in relation to significant limitations. The most important and significant limitation in the present study is the sample size of these two data sets. While nationally representative based on respective population estimates from the U.S. census as part of WAIS-IV and WIAT-III standardizations, the data sets are small, particularly the WAIS-IV and WIAT-III data sets. This resulted in limited power for statistical significance testing (for WIAT-III scores); however, focus on effect sizes (increases in achievement variance accounted for beyond the FSIQ) is more relevant for consideration of incremental validity and importance of WAIS-IV factor index scores for interpretation. These appear to be the only data available comparing the WAIS-IV with the WIAT-II and WIAT-III, so replication is certainly necessary to better inform clinicians on the relative contributions of WAIS-IV scores for judging the importance of factor index scores for interpretation. Also, the present data sets are not composed of individuals with disabilities, and it could be that incremental contribution of WAIS-IV factor index scores may be higher in samples of individuals with particular disabilities. Broad generalization to such groups is not recommended, and the question of incremental validity of WAIS-IV factor index scores for those with disabilities should also be examined.
Conclusion
At this time, based on the present incremental validity analyses and previous results from hierarchical exploratory factor analyses (Canivez & Watkins, 2010a , 2010b , the primary level of WAIS-IV interpretation and greatest interpretive weight should be the FSIQ rather than the factor index scores as directed in the WAIS-IV Technical and Interpretive Manual (Wechsler, 2008b 
